Replicon typing of plasmids in Escherichia coli producing extended-spectrum beta-lactamases.
Escherichia coli producing CTX-M-15 and CTX-M-14 extended-spectrum beta-lactamases (ESBLs) are spreading worldwide. The aim of this work was to investigate the replicons involved in the emergence and spread of ESBLs in relation to ESBL type. A collection of 125 TEM, SHV and CTX-M ESBL-producing E. coli strains was analysed. The replicons carrying the ESBLs and the total plasmid content of the strains have been characterized by PCR replicon typing in relation to the type of ESBL. The ESBL replicons were then compared with the replicon content of E. coli strains carrying TEM-1 or inhibitor-resistant TEM (IRT) beta-lactamases. IncF plasmids were the most frequently carried replicons in our collection, but none carried TEM ESBL. Of TEM ESBLs, 67% were carried on IncA/C replicons except for TEM-52 genes, which were carried preferentially on IncI1 replicons. Although CTX-M enzymes can be carried by various replicons, the great majority of genes encoding CTX-M-14 and CTX-M-15 ESBLs were carried by IncF replicons, as were TEM-1 and IRT beta-lactamases. Resistance genes borne by the narrow host-range IncF replicon spread readily as this replicon is well adapted to E. coli. This is observed for blaTEM-1 and blaCTX-M-15 and, to a lesser extent, for blaCTX-M-14. Transposition immunity seems to play an important role in the diffusion process.